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PURPOSE: To prevent an undesired high frequency signal from entering a package or 
Jrom being emi tted to the outside of the package by coupling the inside of the package, an 
= gntenna elemente d a transmission line with each other electromagnetically through the 
use of slot coupling. 

CONSTITUTION: A planar antenna 41 e or a high frequency signal transmission line are 
formed to the rear side (outer lower face) of a package 3 containing an MMIC(monolithic 
microwave integrated circuit) 2 in an enclosing way and a ground conductor 41c provided 
with a rectangular slot section 41 d is formed to the package 3. A microstrip line 2f is 
provided to the surface of the MMIC 2. The lengthwise direction of the slot section 41 d is 
made orthogonal to the lengthwise direction of the microstrip line 2f. A high frequency 
signal is transmitted by electromagnetic coupling a planar antenna 41 e or a high 
frequency signal transmission line with the microstrip line 2f via the slot section 41 d. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the grounding which it had in the slot section to the aforementioned package while the flat antenna or the RF 
signal-transmission line was formed to the superficies of the package which carries out sealing hold of the MMIC - the flat 
antenna or the RF signal-transmission line which formed a conductor and formed in the superficies of the input prepared in 
the aforementioned package, or the output line and the aforementioned package - the aforementioned slot section ~ minding 
~ electromagnetism — the MMIC package assembly characterized by to make it join together-like and to transmit a RF signal 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the flat antenna or RF transmission line which this invention required for MMIC package assembly 
which carried out sealing closure of the MMIC (monolithic microwave integrated circuit), especially was formed in the 
superficies of a package, and the RF signal line inside a package — slot coupling -- using — electromagnetism ~ it is joining 
together-like, and while mixing and radiation of an unnecessary RF signal are prevented, it is related with MMIC package 
assembly made into highly reliable closure structure 
[0002] 

[Description of the Prior Art] Corporation Electronic-intelligence communication society The following techniques are 
indicated by the paper of "the slot coupling micro-stripe antenna which used Ka band MMIC for the electric supply 
substrate" of**** technical report A and P94- 14(1 994-05) P37-P43. A slot coupling micro-stripe antenna is one of the 
promising elements of an active array antenna. When using on high frequencies, such as Ka band and a millimeter wave 
band, it is important to suppress an electric supply loss small. For this reason, the structure which uses the active circuit, such 
as MMIC, itself as an electric supply substrate is effective, however, a grounding - a conductor — when the conductor of a 
plate is using the thin thing of micron units, such as gold (Au) by which vacuum evaporationo was carried out, for copper 
foil or the rear face of MMIC, the mechanical strength and the exhaust heat effect are inadequate 

[0003] in order to solve the technical probrem of a mechanical strength and the exhaust heat effect ~ a grounding - the slot 
coupling micro-stripe antenna with which the desired antenna property was acquired even if it thickened the conductor is 
proposed by JP,6-97724,A moreover, the RF signal which passes through the inside of a slot in JP,6-97724,A and other 
micro stripes — in order to lose the combination with a conductor — the internal surface of parietal bone of a penetration slot 
— a grounding ~ the technique which forms a conductor is proposed 

[0004] Drawing 12 is ** type structural drawing of the conventional slot coupling micro-stripe antenna indicated in the 
drawing / ot the above-mentioned paper. Drawing 12 (a) shows MMIC arrangement of a trial production antenna, and 
drawing 12 (b) shows a slot cross section, this slot coupling micro-stripe antenna 100 — a grounding ~ a conductor — a plate 
is divided into three layers and it has the structure which divided slot length into three steps the 1st and 2nd groundings ~ a 
conductor — a plate 101,102 ~ the chip-carrier fraction of MMIC104 - accomplishing -- the 3rd grounding a conductor ~ 
the plate 103 has the structure of the object for impedance matching By making it such structure, with the chip simple 
substance, handling can deal with difficult MMIC simple only with a drawer wiring of a power track, and is presupposing 
that adjustment of slot length is also become easy. In addition, the rectangular patch radiator (patch antenna) 105 is formed 
on the radiation substrate 106. A sign 107 is a microstrip line for electric supply. 

[0005] However, for the reason for trial production evaluation, the slot coupling micro-stripe antenna 100 shown in drawing 
12 needs to seal MMIC in packages, such as a ceramic, to put in practical use by MMIC 104 being nakedness. 
IU006] In JP, 1-3 10572, A, the microwave integrated circuit which sealed an antenna element and MMIC in the same 
container is proposed. Drawing 13 is a cross section of the microwave integrated circuit indicated in 1 view of 
JP, 1-3 1 0572, A. this conventional microwave integrated circuit 200 consists of an antenna element 201, an amplifying circuit 
202 which consists of a MMIC chip, two or more terminals 203, and an airtight container (it is described as a case below) 
204 ~ having — **** - the inside of a case 204 - near the radiation opening 205 and the terminal 203 ~ removing - all — 
ultraviolet-rays protection and electromagnetism -- the metal membrane or the metal 206 by metallizing etc. is given for the 
shield Radiation opening 205 is carried out an amplification and frequency conversion by the amplifying circuit 202 which it 
constitutes from the matter which passes the Hertzian wave like glass or a ceramics, and holds airtightness, and the signal 
which passed this radiation opening 205 from the exterior is received by the antenna element 201, passes to bonding wire 
207, and consists of a MMIC chip, and is outputted from a terminal 203 through bonding wire 208. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, for the reason for trial production evaluation, the slot 
coupling micro-stripe antenna 100 shown in drawing 12 needs to seal MMIC in packages, such as a ceramic, to put in 
practical use by MMIC 104 being nakedness. As shownln drawing 13 </A>, when sealing a case 204 for an antenna element 
201 and MMIC202, you have to form the radiation opening 2i)5 tor passing a Hertzian wave. However, it tne radiation 
opening is formed, an unnecessary Kb signal may mix in a package (case) trom this racflation opening 2U:>, or.an 
unnecessary Kh signal may be emitted to the exterior out ot a package. 



[UUUSJ while it was made in order that this mvention might solve sucha technical probrem, and the hermetic seal of the 
MMIC Is carried out into a package -- the superticies ot the package — the transmission line ot an antenna element or a RF 
signal — forming — slot coupling — using — the inside ot a package, an antenna element, and a transmission line — 
electromagnetism — it is making it join together-like, and aims at ottering MMIC package assembly ot the high-reliability 
structure which prevented mixing in a package ot an unnecessary Rh signal, and the ra diation to the packa ge exterior 

T0P09J 

[Means for Solving the Problem] MMIC package assembly which starts this invention in order to solve the aforementioned 
technical probrem While a flat antenna or a RF signal-transmission line is formed in the superficies of the package which 
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carries out sealing hold of the MM1C A conductor is formed, the grounding which equipped this package with the slot 
section -- the flat antenna or RF signal-transmission line formed in the input or output line prepared in the package, and the 
superficies of a package — the slot section - minding -- electromagnetism -- it is characterized by making it join together-like 
and transmitting a RF signal 
[0010] 

[function] the input line or output line prepared in the flat antenna or RF signal-transmission line formed in the superficies of 
a package, and the package -- a grounding -- smce it consiaerea as the structure which carries out slot coupling through the 
slot section ot a conductor, the Kh signal which was made to emit a Hertzian wave or received the Kh output signal of 
MMIC by the tlat antenna by supplying electric power to a tlat antenna by the electromagnetic coupling can be supplied to 
MM1C inside a package by the electromagnetic coupling Moreover, by forming a Kh transmission line instead ot a flat 
antenna, tne output signal in a package can be supplied to the exterior, or the Kh signal trom the exterior can be supplied to 
MMIC in a package? 

[QUI 1J except tor the slot section which performs an electromagnetic coupling -- a grounding - since it can consider as a 
conductor, an unnecessary Kh signal can mix mside a package, or it can prevent ettectively that an unnecessary Rh signal is 
emitted out ot a package out ot a package 
PJT7T 

[bxample] The example of this invention is explained below based on an accompanying drawying. It is ** type flat-surface 
explanatory drawing [ plan / ** type / of MMIC ] in which showing the perspective diagram and the drawing 5 as which the 
perspective diagram of the status that ** type drawing of longitudinal section of MMIC package assembly which drawing 1 
requires for this invention, and the drawing 2 removed the lid of a package, and the drawing 3 looked at the perspective 
diagram of terminal block, and drawing 4 looked at the package from the rear-face side, and showing / 6 / the physical 
relationship of a microstrip line, the slot section, and a flat antenna. 

[0013] MMIC package assembly 1 which starts this invention as shown in drawing 1 comes to carry out sealing hold of 
MMIC (monolithic microwave integrated circuit)2 into a package 3. A package 3 comes to carry out hermetic sealing of the 
lid 5 to a base 4. 

[0014] As shown in drawing 2 , a base 4 forms the base 41, the frame 42, and two or more terminal block 43 in one, and 
becomes, the groundmg by which the base 41 was ****ed between the up-and-down dielectric plates (for example, ceramic 
plate) 41a and 41b and them as shown in drawing 1 — a conductor - it consists of three layers with 41c a grounding -- a 
conductor -- 41c is equipped with 41d of the rectangle-like slot sections a grounding — a conductor -- 41c — a conductor - a 
plate may be processed and formed, and vacuum evaporationo etc. may carry out and form a conductive material in the 
dielectric plates 41a and 41b of a top or the bottom 

[0015] As shown in drawing 4 , flat antenna (radiation conductor) 4 le of the shape for example, of a rectangle is provided in 
the inferior-surface-ot-tongue side (superficies side of a package) of lower dielectric plate 4 1 b. Flat antenna (radiation 
conductor) 41e may stick and form a metal plate or a metallic foil, and may carry out and form vacuum evaporationo etc. for 
a conductive material. 

[0016] Using conductive materials, such as a metal, it forms in the shape of a frame, and a frame 42 becomes, as shown in 
drawing 2 . A frame 42 is equipped with notch 42a for forming terminal block 43. As shown in drawing 3 , terminal block 43 
consists ot the terminal assembly 43b equipped with conductive lead section 43a made from a ceramic, and the insulating 
block 43c made from a ceramic. As shown in drawing 2 , the terminal block 43 equipped with two or more lead section 43a 
and terminal-block 43a equipped with single lead section 43a are arranged right-angled, and the RF signal is considering as 
the structure which is hard to mix to a power system by carrying out terminal block 43 equipped with the object for current 
supply, and single lead section 43a for the terminal block 43 equipped with two or more lead section 43a to I/O of a RF 
signal. 

[00 1 7] it is shown in drawing 1 — as — a grounding -- a conductor -- the grounding which installed 4 1 c from the side face of 
upper dielectric plate 41b to the top, and installed it ~ a conductor ~ it is good also as structure of connecting 41c and the 
metal frame 42 electrically in addition, the specific side in drawing 1 ~ receiving -- a grounding a conductor — although 
the example which installs 41c was shown -- all four sides — a grounding — you may be made to install a conductor 
[0018] The lid 5 is formed with the ceramic plate or the conductive material. A lid 5 is good also as structure which carries 
out the vacuum evaporationo of the conductive metal to the inferior surface of tongue (internal-surface-of-parietal-bone side 
of a package) of a ceramic plate, the fraction of the terminal block 43 for I/O at considering as the structure which a metal 
frame and the metal lid 5 connect electrically, where it made the lid 5 into conductive structure and the hermetic seal of the 
lid 5 is carried out to a frame 42 — removing — the 6th page of a package 3 electromagnetism ~ it can consider as shield 
structure By considering as such structure, it can prevent effectively that an unnecessary RF signal is emitted from mixing 
and the interior of a package of an unnecessary signal. 

[0019] As shown in drawing 1 , it has connected electrically by bonding wire 2b between fetch electrode 2a of MMIC2 and 
lead section 43a of terminal block 43 which fixed in the package 3. MMIC2 forms various kinds of circuit elements in 
substrate 2c of half- insulation, such as GaAs. 2d of grounding metals is formed in the rear face of substrate 2c. 2d of this 
grounding metal is equipped with slot section 2e of the shape for example, of a rectangle which does not prepare a metal. 
Microstrip- line (micro stripe conductor) 2f is prepared in the top side of MMIC2. 

[0020] the first rank of 2h of the RF output transistor 2g [ for sending ] output terminals by which the microstrip-line (micro 

stripe conductor) 2f end side was formed in the front-face side of substrate 2c as shown in drawing 5 , or a receiving circuit 

- it has connected with a circuit etc. The longitudinal direction of slot section 2e formed in the rear-race side of substrate 2c 

and the microstrip-line 2f longitudinal direction are taken as the arrangement which intersects perpendicularly. 

[0021] the grounding sandwiched by the vertical two-layer dielectric plates 41a and 41b which microstrip-line 2c was made 

to be located in the abbreviation mid gear of flat antenna 41e formed in the superficies of a package 3, and were shown in 

drawing 1 as shown in drawing 6 ~ a conductor rectangle-like slot section 4 1 c is formed in 4 1 c so that it may intersect 

perpendicularly with the longitudinal direction the longitudinal direction of whose is microstrip-line 2f 

[0022] Therefore, between microstrip-line 2f formed in the front-face side of substrate 2c, and flat antenna 4 le formed in the 

rear face of a package 3, 4 Id of the 2nd slot section formed in 1st slot section 2e formed in the rear face of substrate 2c and 
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the base 4 1 of a package 3 is arranged by the position relation. 

[0023] In such structure, when electric power is supplied to microstrip-line 2f for example, in a RF sending signal, from 
microstrip-line 2f, flat antenna 4 le is excited through two steps of slot sections 2e and 4 Id, and the electromagnetic wave 
corresponding to a RF sending signal is emitted in the perpendicular orientation to the front face of flat antenna 41 e. except 
except two steps of slot section 2e which carries out the electromagnetic coupling of flat antenna 41e and the interior of a 
package 3 which were established in the superficies of a package 3, and 4 Id for terminal-block 43 ~ the whole surface of a 
package 3 - continuing ~ a grounding ~ since it can consider as a conductor, an unnecessary RF signal can mix inside a 
package, or it can prevent effectively that an unnecessary RF signal is emitted out of a package out of a package 
[0024] Drawing 7 is ** type drawing of longitudinal section showing other examples of MMIC package assembly 
concerning this invention, flat antenna 4 le formed in the base of microstrip-line 2f which MMIC package assembly 10 
shown in drawing 7 formed slot section 2e which does not prepare 2d of grounding metals in the rear-face side of substrate 
2c of MM1C2, and was formed in the front- face side of substrate 2c through this slot section 2e, and the package 3 ~ 
electromagnetism -- it is made to make it join together-like the grounding shown in base 41 S of a package 3 in this one step 
slot configuration in drawing 1 -- a conductor -- it is not necessary to form 41c and 41 d of the slot sections For this reason, 
package assembly 10 can be made cheap that what is necessary is just to form flat antenna 4 le in base 41S with the standard 
product made from a ceramics by vacuum evaporationo etc., for example. Moreover, by forming slot section 2e in the 
abbreviation center section of substrate 2c, the homogeneity of the size of the grounding field of the circumference of slot 
section 2e is carried out mostly, and stabilization of an electromagnetic-coupling property is attained. 
[0025] Drawing 8 is ** type drawing of longitudinal section showing the 3rd example of MMIC package assembly 
concerning this invention. MMIC package assembly 20 shown in drawing 8 carries out sealing hold of MMIC2 into the 
metal package 30. A package 30 comes to carry out hermetic sealing ot the metal lid 32 to the metal base 3 1 . Slot section 31a 
which consists of plane view rectangle- like **** is formed in a base 31, and it is made to maintain the airtight in a package 
30 by closing this slot section 31a with dielectric **** 33 made from a ceramic at it. and the base of dielectric **** 33 ~ flat 
antenna 4 le — forming — a fiat antenna 41 ~ microstrip-line 2f formed in the front-face side of e and MMIC2 — slot section 
31a — minding — electromagnetism — it is made to join together-like Since the whole package 30 is metal, it can prevent 
effectively that an unnecessary RF signal is emitted from mixing and the interior of a package of an unnecessary signal. 
[0026] Drawing 9 is a block block diagram of the radar module for mount constituted using MMIC package assembly 
concerning this invention, the grounding which base or top. (you may be the side face) 60a of a package 60 equipped with 
slot section 60b — a conductor - the ceramic to which 60c was ****ed with the two-layer ceramic plates 60d and 60e, and 
other fields of a package 60 carried out the metal or the conductor layer for vacuum evaporationo etc. except for the fraction 
of each terminal block 60f, 60g, 60h, and 60i ~ forming - the whole of a package 60 -- electromagnetism - it is considering 
as the structure 

[0027] Inside the package 60, seal hold of MMIC70 which processes the RF signal of a several 10GHz band and which 
consists of a GaAs chip, for example, and analog to digital signal-processing IC80 which processes the signal of a frequency 
lower than a ********** band and which consists of an Si chip, for example is carried out. It is made to receive supply of 
power V+ of positive/negative, and V- through 60g of terminal block, and terminal-block 60i. 

[0028] A flat antenna 63 is formed in the base [ of a package 60 ], or superficies side of top (you may be the side face) 60a, 
and the microstrip line (micro stripe conductor) 64 is formed in a internal-surface-of-parietal-bone side. 
[0029] Between a microstrip line 64 and the transmission-and-reception changeover means 71, it has connected by bonding 
wire 64a. It is good also as structure of forming a microstrip line 64 in a rear face at MMIC70, and connecting a microstrip 
line 64 and the transmission-and-reception changeover means 71 through the Bahia hall etc. 

[0030] The transmission-and-reception changeover means 71 is constituted using a circulator circuit or a switching circuit. 
Input-signal 71a is amplified by the low noise amplifier 72, the signal component of a desired frequency band is extracted 
through a band-pass filter (BPF) 73, and intermediate-frequency-signal 74b which mixed with local oscillation signal 74a 
supplied from the exterior through 60f (external end-connection child) of terminal block with a mixer (mixer) 74, carried out 
frequency conversion, and was obtained is supplied to the intermediate frequency amplifying circuit 81 in analog to digital 
signal-processing IC80 (IF amplifying circuit). 

[003 1] In addition, slit combination is prepared in the 1 side face of a package 60, without preparing 60f (external 
end-connection child) of terminal block, and it may be made to supply local oscillation signal 74a in a package 60 by the 
electromagnetic coupling. 

[0032] After amplifying intermediate-frequency-signal 74b by the intermediate frequency amplifying circuit 81, an input 
signal is analyzed by performing digital signal processing with the processing means 83 which changed into the digital 
intermediate frequency signal and was constituted from an A/D converter using the microprocessor, and it is made to output 
the distance information to a target etc. to the exterior as serial-data 83a. 

[0033] Modulation command 83b outputted from the processing means 83 is changed into analog signal (for example, 
voltage signal) 84a which corresponds by D/A converter 84, the modulator 75 in MMIC70 is supplied, modulating-signal 
75a is amplified by the high-frequency amplifier 76, after carrying out phase adjustment with the phase vessel 77, power 
amplification is carried out by the RF power amplifier 78, the microstrip line 64 for electric supply is excited through the 
transmission-and-reception changeover means 71, and it is made to emit a radar Hertzian wave from the flat antenna 63 
through slot coupling. 

[0034] Thus, the radar module for mount constituted using MMIC package assembly concerning invention is made to 
perform a reception of the rf radiation from a flat antenna 63, and a reflected wave using slot coupling, slot section 60b and 
each terminal block 60f, 60g, and 60h, and 60i fraction -- removing -- the whole of a package 60 -- electromagnetism ~ since 
it is the structure to shield, an unnecessary RF signal can mix inside a package, or it can prevent effectively that an 
unnecessary RF signal is emitted out of a package out of a package 

[0035] Drawing 10 is ** type drawing of longitudinal section showing the 4th example of MMIC package assembly 
concerning this invention. This MMIC package assembly 90 forms the microstrip line 91 for electric supply, and connects 
electrically between the output of this microstrip line 91 and MMIC92, or the input terminals 93 to the package 
internal-surface-of-parietal-bone side of dielectric plate (ceramic plate) 41a of the top which constitutes the base 41 of a 
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package 3 by the bonding wire 94. 

[0036] Although a high position precision is demanded in case of installation of MMIC2 in the case of the structure of 
preparing microstrip-line 2f for electric supply in the front face of MMIC2 as shown in drawing 1 , the installation precision 
of MMIC92 is eased with the structure shown in drawing 10 . 

[0037] Drawing 1 1 is a perspective diagram by the side ot the rear face of the package which shows the 5th example of 
MMIC package assembly concerning this invention. This MMIC package assembly 95 forms the microstrip line 96 for 
electric supply (RF signal-transmission line) which changed to the antenna (radiation conductor) and used slot coupling, and 
through this microstrip line 96, the RF signal from MMIC is supplied to other circuits, or it supplies the RF signals (for 
example, local oscillation signal etc.) from other circuits to the rear face (superficies) of a package 3 to MMIC in a package 
3. 

[0038] 

[Effect of the Invention] the input line or the output line which established MMIC package assembly which starts this 
invention as explained above in the flat antenna or the RF signal-transmission line formed in the superficies of a package, 
and the package -- a grounding - since it considered as the structure which carries out slot coupling through the slot section 
of a conductor, the RF signal which made emit a Hertzian wave or received the RF output signal of MMIC by the flat 
antenna by supplying electric power to a flat antenna by the electromagnetic coupling can supply to MMIC inside a package 
by the electromagnetic coupling Moreover, by forming a RF transmission line instead of a flat antenna, the output signal in a 
package can be supplied to the exterior, or the RF signal from the exterior can be supplied to MMIC in a package. 
[0039] furthermore, except for the slot section which performs an electromagnetic coupling — a grounding ~ since it can 
consider as a conductor, an unnecessary RF signal can mix inside a package, or it can prevent effectively that an 
unnecessary RF signal is emitted out of a package out of a package 
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Field 



[Field of the Invention] the flat antenna or RF transmission line which this invention required for MM1C package assembly 
which carried out sealing closure of the MMIC (monolithic microwave integrated circuit), especially was formed in the 
superficies of a package, and the RF signal line inside a package slot coupling - using -- electromagnetism ~ it is joining 
together-like, and while mixing and radiation of an unnecessary RF signal are prevented, it is related with MMIC package 
assembly made into highly reliable closure structure 
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Technique 



[Description of the Prior Art] Corporation Electronic-intelligence communication society The following techniques are 
indicated by the paper of "the slot coupling micro-stripe antenna which used Ka band MMIC for the electric supply 
substrate" of**** technical report A and P94- 14(1 994-05) P37-P43. A slot coupling micro-stripe antenna is one of the 
promising elements of an active array antenna. When using on high frequencies, such as Ka band and a millimeter wave 
band, it is important to suppress an electric supply loss small. For this reason, the structure which uses the active circuit, such 
as MMIC, itself as an electric supply substrate is effective, however, a grounding -- a conductor -- when the conductor of a 
plate is using the thin thing of micron units, such as gold (Au) by which vacuum evaporationo was carried out, for copper 
foil or the rear face of MMIC, the mechanical strength and the exhaust heat effect are inadequate 

[0003] in order to solve the technical probrem of a mechanical strength and the exhaust heat effect ~ a grounding -- the slot 
coupling micro-stripe antenna with which the desired antenna property was acquired even if it thickened the conductor is 
proposed by JP,6-97724,A moreover, the RF signal which passes through the inside of a slot in JP,6-97724,A and other 
micro stripes -- in order to lose the combination with a conductor ~ the internal surface of parietal bone of a penetration slot 
— a grounding — the technique which forms a conductor is proposed 

[0004] Drawing 12 is ** type structural drawing of the conventional slot coupling micro-stripe antenna indicated in the 
drawing / o t the above-mentioned paper. Drawing 12 (a) shows MMIC arrangement of a trial production antenna, and 
drawing 12 (b) shows a slot cross section, this slot coupling micro-stripe antenna 100 -- a grounding a conductor -- a plate 
is divided into three layers and it has the structure which divided slot length into three steps the 1st and 2nd groundings ~ a 
conductor -- a plate 101,102 the chip-carrier fraction of MMIC 104 accomplishing -- the 3rd grounding ~ a conductor ~ 
the plate 103 has the structure of the object for impedance matching By making it such structure, with the chip simple 
substance, handling can deal with difficult MMIC simple only with a drawer wiring of a power track, and is presupposing 
that adjustment of slot length is also become easy. In addition, the rectangular patch radiator (patch antenna) 105 is formed 
on the radiation substrate 106. A sign 107 is a microstrip line for electric supply. 

[0005] However, for the reason for trial production evaluation, the slot coupling micro-stripe antenna 100 shown in drawing 
12 needs to seal MMIC in packages, such as a ceramic, to put in practical use by MMIC 104 being nakedness. 
[DD06] In JP,l-3 10572, A, the microwave integrated circuit which sealed an antenna element and MMIC in the same 
container is proposed. Drawing 13 i s_a cross section of the microwave integrated circuit indicated in 1 view of 
JP. 1-3 10572, A. this conventional microwave interred' crrcttii^u^ an amplifying circuit 

202 which consists ot a MMIC chip, two or more terminals 203, and an airtight container (it is descrioed as a case below) 
204 - having -- **** -- the inside of a case 204 — near the radiation opening 205 and the terminal 203 - removing ~ all ~ 
ultraviolet-rays protection and electromagnetism — the metal membrane or the metal 206 by metallizing etc. is given for the 
shield Radiation opening 205 is carried out an amplification and frequency conversion by the amplifying circuit 202 which it 
constitutes from the matter which passes the Hertzian wave like glass or a ceramics, and holds airtightness, and the signal 
which passed this radiation opening 205 from the exterior is received by the antenna element 201, passes to bonding wire 
207, and consists of a MMIC chip, and is outputted from a terminal 203 through bonding wire 208. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

Effect 

[Effect of the Invention] the input line or the output line which established MMIC package assembly which starts this 
invention as explained above in the flat antenna or the RF signal-transmission line formed in the superficies of a package, 
and the package — a grounding -- since it considered as the structure which carries out slot coupling through the slot section 
of a conductor, the RF signal which made emit a Hertzian wave or received the RF output signal of MMIC by the flat 
antenna by supplying electric power to a flat antenna by the electromagnetic coupling can supply to MMIC inside a package 
by the electromagnetic coupling Moreover, by forming a RF transmission line instead of a flat antenna, the output signal in a 
package can be supplied to the exterior, or the RF signal from the exterior can be supplied to MMIC in a package. 
[0039] furthermore, except for the slot section which performs an electromagnetic coupling - a grounding ~ since it can 
consider as a conductor, an unnecessary RF signal can mix inside a package, or it can prevent effectively that an unnecessary 
RF signal is emitted out of a package out of a package 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]-As mentioned above, for the reason for trial production evaluation, the slot 
coupling micro-stripe ^teffig200^shown in drawmg~12-needs taseal MMIC in packages, such as a ceramic, to put in _ 
pracficaluse by MMICT04 being nakedness. As shown in drawing 13 , when sealing a case 204 for an antenna elemerit?20J^ 
and MMIC202, you have to form the radiation opening 2(b tor passmg a Hertzian wave. However, if the radiation opening^ 
205 is formed, an unnecessary RF signal may mix in a package (case) from this radiation opening 205, or an unnecessary RF 
signal may be emitted to the exterior out of a package. 

[0008] while it was made in order that this invention might solve such a technical probrem, and the hermetic seal of the 
MMIC is carried out into a package ~ the superficies of the package -- the transmission line of an antenna element or a RF 
signal -- forming ~ slot coupling - using -- the inside of a package, an antenna element, and a transmission line ~ 
electromagnetism - it is making it join together-like, and aims at offering MMIC package assembly of the high-reliability 
structure which prevented mixing in a package of an unnecessary RF signal, and the radiation to the package exterior 
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MEANS 

[Means for Solving the Problem] MMIC package assembly which starts this invention in order to solve the aforementioned 
technical probrem While a flat antenna or a RF signal-transmission line is formed in the superficies of the package which 
carries out sealing hold of the MMIC A conductor is formed, the grounding which equipped this package with the slot 
section - the flat antenna or RF signal-transmission line formed in the input or output line prepared in the package, and the 
superficies of a package ~ the slot section — minding — electromagnetism ~ it is characterized by making it join together-like 
and transmitting a RF signal 
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OPERATION 



[Function] the input line or output line prepared in the flat antenna or RF signal-transmission line formed in the superficies of 
a package, and the package — a grounding — since it considered as the structure which carries out slot coupling through the 
slot section of a conductor, the RF signal which was made to emit a Hertzian wave or received the RF output signal of 
MMIC by the flat antenna by supplying electric power to a flat antenna by the electromagnetic coupling can be supplied to 
MMIC inside a package by the electromagnetic coupling Moreover, by forming a RF transmission line instead of a flat 
antenna, the output signal in a package can be supplied to the exterior, or the RF signal from the exterior can be supplied to 
MMIC in a package. 

[001 1] except for the slot section which performs an electromagnetic coupling -- a grounding since it can consider as a 
conductor, an unnecessary RF signal can mix inside a package, or it can prevent effectively that an unnecessary RF signal is 
emitted out of a package out of a package 
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EXAMPLE 



[Example] The example of this invention is explained below based on an accompanying drawying. It is ** type flat-surface 
explanatory drawing [ plan / ** type / of MMIC ] in which showing the perspective diagram and the drawing 5 as which the 
perspective diagram of the status that ** type drawing of longitudinal section of MMIC package assembly which drawing 1 
requires for this invention, and the drawing 2 removed the lid of a package, and the drawing 3 looked at the perspective 
diagram of terminal block, and drawing 4 looked at the package from the rear-face side, and showing / 6 / the physical 
relationship of a microstrip line, the slot section, and a flat antenna. ~ 
[0013] MMIC package assembly 1 which starts this invention as shown in drawing 1 comes to carry out sealing hold of . 
MMIC (monolithic microwave integrated circuit)2 into a package 3. A package 3 comes to carry out hermetic sealing of the 
lid 5 to a base 4. 

[0014] As shown in drawing 2 , a base 4 forms the base 41, the frame 42, and two or more terminal block 43 in one, and 
becomes, the grounding by which the base 41 was ****ed between the up-and-down dielectric plates (for example, ceramic 
plate) 41a and 41b and them as shown in drawing 1 — a conductor ~ it consists of three layers with 41c a grounding — a 
conductor - 41c is equipped with 4 Id of the rectangle-like slot sections a grounding ~ a conductor - 41c ~ a conductor -- a 
plate may be processed and formed, and vacuum evaporationo etc. may carry out and form a conductive material in the 
dielectric plates 41a and 41b of a top or the bottom 

[0015] As shown in drawing 4 , flat antenna (radiation conductor) 4 le of the shape for example, of a rectangle is provided in 
the inferior-surface-ot-tongue side (superficies side of a package) of lower dielectric plate 41b. Flat antenna (radiation 
conductor) 4 le may stick and form a metal plate or a metallic foil, and may carry out and form vacuum evaporationo etc. for 
a conductive material. 

[0016] Using conductive materials, such as a metal, it forms in the shape of a frame, and a frame 42 becomes, as shown in 
drawing 2 . A frame 42 is equipped with notch 42a for forming terminal block 43. As shown in drawing 3 , terminal block 43 
consists ot the terminal assembly 43b equipped with conductive lead section 43a made from a ceramic, and the insulating 
block 43c made from a ceramic. As shown in drawing 2 , the terminal block 43 equipped with two or more lead section 43a 
and terminal-block 43a equipped with single lead section 43a are arranged right-angled, and the RF signal is considering as 
the structure which is hard to mix to a power system by carrying out terminal block 43 equipped with the object for current 
supply, and single lead section 43a for the terminal block 43 equipped with two or more lead section 43 a to I/O of a RF 
signal. 

[0017] it is shown in drawing 1 -- as -- a grounding ~ a conductor -- the grounding which installed 41c from the side face of 
upper dielectric plate 41b to the top, and installed it ~ a conductor -- it is good also as structure of connecting 4 1 c and the 
metal frame 42 electrically in addition, the specific side in drawing 1 — receiving - a grounding — a conductor ~ although 
the example which installs 41c was shown — all four sides -- a grounding ~ you may be made to install a conductor 
[0018] The lid 5 is formed with the ceramic plate or the conductive material. A lid 5 is good also as structure which carries 
out the vacuum evaporationo of the conductive metal to the inferior surface of tongue (internal-surface-of-parietal-bone side 
of a package) of a ceramic plate, the fraction of the terminal block 43 for I/O at considering as the structure which a metal 
frame and the metal lid 5 connect electrically, where it made the lid 5 into conductive structure and the hermetic seal of the 
lid 5 is carried out to a frame 42 ~ removing ~ the 6th page of a package 3 — electromagnetism ~ it can consider as shield 
structure By considering as such structure, it can prevent effectively that an unnecessary RF signal is emitted from mixing 
and the interior of a package of an unnecessary signal. 

[00 19] As shown in drawing 1 , it has connected electrically by bonding wire 2b between fetch electrode 2a of MMIC2 and 
lead section 43a of terminal block 43 which fixed in the package 3. MMIC2 forms various kinds of circuit elements in 
substrate 2c of half-insulation, such as GaAs. 2d of grounding metals is formed in the rear face of substrate 2c. 2d of this 
grounding metal is equipped with slot section 2e of the shape for example, of a rectangle which does not prepare a metal. 
Microstrip-line (micro stripe conductor) 2f is prepared in the top side of MMIC2. 

[0020] the first rank of 2h of the RF output transistor 2g [ for sending ] output terminals by which the microstrip-line (micro 

stripe conductor) 2f end side was formed in the front-face side of substrate 2c as shown in drawing 5 , or a receiving circuit 

- it has connected with a circuit etc. The longitudinal direction of slot section 2e formed in the rear-tace side of substrate 2c 

and the microstrip-line 2f longitudinal direction are taken as the arrangement which intersects perpendicularly. 

[0021] the grounding sandwiched by the vertical two-layer dielectric plates 41a and 41b which microstrip-line 2c was made 

to be located in the abbreviation mid gear of flat antenna 41e formed in the superficies of a package 3, and were shown in 

drawing 1 as shown in drawing 6 -- a conductor rectangle-like slot section 41c is formed in 41c so that it may intersect 

perpendicularly with the longitudinal direction the longitudinal direction of whose is microstrip-line 2f 

[0022] Therefore, between microstrip-line 2f formed in the front-face side of substrate 2c, and flat antenna 41 e formed in the 

rear face of a package 3, 4 Id of the 2nd slot section formed in 1st slot section 2e formed in the rear face of substrate 2c and 

the base 41 of a package 3 is arranged by the position relation. 

[0023] In such structure, when electric power is supplied to microstrip-line 2f for example, in a RF sending signal, from 
microstrip-line 2f, flat antenna 41e is excited through two steps of slot sections 2e and 4 Id, and the electromagnetic wave 
corresponding to a RF sending signal is emitted in the perpendicular orientation to the front face of flat antenna 41 e. except 
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except two steps of slot section 2e which carries out the electromagnetic coupling of flat antenna 41e and the interior of a 
package 3 which were established in the superficies of a package 3, and 41d for terminal-block 43 -- the whole surface of a 
package 3 - continuing -- a grounding - since it can consider as a conductor, an unnecessary RF signal can mix inside a 
package, or it can prevent effectively that an unnecessary RF signal is emitted out of a package out of a package 
[0024] Drawing 7 is ** type drawing of longitudinal section showing other examples ofMMIC package assembly 
concerning tnis invention, flat antenna 4 le formed in the base of microstrip-line 2f which MMIC package assembly 10 
shown in drawing 7 formed slot section 2e which does not prepare 2d of grounding metals in the rear-face side of substrate 
2c of MM1C2, and was formed in the front-face side of substrate 2c through this slot section 2e, and the package 3 — 
electromagnetism ~ it is made to make it join together-like the grounding shown in base 4 IS of a package 3 in this one step 
slot configuration in drawing 1 — a conductor -- it is not necessary to form 41c and 41 d of the slot sections For this reason, 
package assembly 10 can be made cheap that what is necessary is just to form flat antenna 41e in base 41 S with the standard 
product made from a ceramics by vacuum evaporationo etc., for example. Moreover, by forming slot section 2e in the 
abbreviation center section of substrate 2c, the homogeneity of the size of the grounding field of the circumference of slot 
section 2e is carried out mostly, and stabilization of an electromagnetic-coupling property is attained. 
[0025] Drawing 8 is ** type drawing of longitudinal section showing the 3rd example ofMMIC package assembly 
concerning this invention. MMIC package assembly 20 shown in drawing 8 carries out sealing hold of MMIC2 into the 
metal package 30. A package 30 comes to carry out hermetic sealing ot the metal lid 32 to the metal base 31. Slot section 31a 
which consists of plane view rectangle- like **** is formed in a base 31, and it is made to maintain the airtight in a package 
30 by closing this slot section 31a with dielectric **** 33 made from a ceramic at it. and the base of dielectric **** 33 - flat 
antenna 4 le - forming - a flat antenna 41 -- microstrip-line 2f formed in the front-face side of e and MMIC2 - slot section 
31a ~ minding — electromagnetism ~ it is made to join together-like Since the whole package 30 is metal, it can prevent 
effectively that an unnecessary RF signal is emitted from mixing and the interior of a package of an unnecessary signal. 
[0026] Drawing 9 is a block block diagram of the radar module for mount constituted using MMIC package assembly 
concerning this invention, the grounding which base or top (you may be the side face) 60a of a package 60 equipped with 
slot section 60b -- a conductor - the ceramic to which 60c was ****ed with the two-layer ceramic plates 60d and 60e, and 
other fields of a package 60 carried out the metal or the conductor layer for vacuum evaporationo etc. except for the fraction 
of each terminal block 60f, 60g, 60h, and 60i -- forming -- the whole of a package 60 -- electromagnetism ~ it is considering 
as the structure 

[0027] Inside the package 60, seal hold of MMIC70 which processes the RF signal of a several 10GHz band and which 
consists of a GaAs chip, for example, and analog to digital signal-processing IC80 which processes the signal of a frequency 
lower than a ********** band and which consists of an Si chip, for example is carried out. It is made to receive supply of 
power V+ of positive/negative, and V- through 60g of terminal block, and terminal-block 60i. 

[0028] A flat antenna 63 is formed in the base [ of a package 60 ], or superficies side of top (you may be the side face) 60a, 
and the microstrip line (micro stripe conductor) 64 is formed in a internal-surface-of-parietal-bone side. 
[0029] Between a microstrip line 64 and the transmission-and-reception changeover means 71, it has connected by bonding 
wire 64a. It is good also as structure of forming a microstrip line 64 in a rear face at MMIC70, and connecting a microstrip 
line 64 and the transmission-and-reception changeover means 71 through the Bahia hall etc. 

[0030] The transmission-and-reception changeover means 71 is constituted using a circulator circuit or a switching circuit. 
Input-signal 71a is amplified, by the low noise amplifier 72, the signal component of a desired frequency band is extracted 
through a band-pass filter (BPF) 73, and intermediate-frequency-signal 74b which mixed with local oscillation signal 74a 
supplied from the exterior through 60f (external end-connection child) of terminal block with a mixer (mixer) 74, carried out 
frequency conversion, and was obtained is supplied to the intermediate frequency amplifying circuit 81 in analog to digital 
signal-processing IC80 (IF amplifying circuit). 

[0031] In addition, slit combination is prepared in the 1 side face of a package 60, without preparing 60f (external 
end-connection child) of terminal block, and it may be made to supply local oscillation signal 74a in a package 60 by the 
electromagnetic coupling. 

[0032] After amplifying intermediate-frequency-signal 74b by the intermediate frequency amplifying circuit 81, an input 
signal is analyzed by performing digital signal processing with the processing means 83 which changed into the digital 
intermediate frequency signal and was constituted from an A/D converter using the microprocessor, and it is made to output 
the distance information to a target etc. to the exterior as serial-data 83a. 

[0033] Modulation command 83b outputted from the processing means 83 is changed into analog signal (for example, 
voltage signal) 84a which corresponds by D/A converter 84, the modulator 75 in MMIC70 is supplied, modulating-signal 
75a is amplified by the high-frequency amplifier 76, after carrying out phase adjustment with the phase vessel 77, power 
amplification is carried out by the RF power amplifier 78, the microstrip line 64 for electric supply is excited through the 
transmission-and-reception changeover means 71, and it is made to emit a radar Hertzian wave from the flat antenna 63 
through slot coupling. 

[0034] Thus, the radar module for mount constituted using MMIC package assembly concerning invention is made to 
perform a reception of the rf radiation from a flat antenna 63, and a reflected wave using slot coupling, slot section 60b and 
each terminal block 60f, 60g, and 60h, and 60i fraction - removing -- the whole of a package 60 -- electromagnetism - since 
it is the structure to shield, an unnecessary RF signal can mix inside a package, or it can prevent effectively that an 
unnecessary RF signal is emitted out of a package out of a package 

[0035] Drawing 10 is ** type drawing of longitudinal section showing the 4th example ofMMIC package assembly 
concerning this invention. This MMIC package assembly 90 forms the microstrip line 91 for electric supply, and connects 
electrically between the output of this microstrip line 91 and MMIC92, or the input terminals 93 to the package 
internal-surface-of-parietal-bone side of dielectric plate (ceramic plate) 41a of the top which constitutes the base 41 of a 
package 3 by the bonding wire 94. 

[0036] Although a high position precision is demanded in case of installation of MM1C2 in the case of the structure of 
preparing microstrip-line 2f for electric supply in the front face of MMIC2 as shown in drawing 1 , the installation precision 
of MMIC92 is eased with the structure shown in drawing 10 . 
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[0037] Drawing 1 1 is a perspective diagram by the side of the rear face of the package which shows the 5th example of 
MMIC package assembly concerning this invention. This MMIC package assembly 95 forms the microstrip line 96 for 
electric supply (RF signal-transmission line) which changed to the antenna (radiation conductor) and used slot coupling, and 
through this microstrip line 96, the RF signal from MMIC is supplied to other circuits, or it supplies the RF signals (for 
example, local oscillation signal etc.) from other circuits to the rear face (superficies) of a package 3 to MMIC in a package 
3. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing I 
[Drawing"? 



[Drawing 3 
[Drawing"? 



[Drawing? 
[Drawing"? 



Drawing of longitudinal section of MMIC package assembly concerning this invention 
The perspective diagram of the status that the lid of a package was removed 
The perspective diagram of terminal block 

The perspective diagram which looked at the package from the rear-face side 



' Cross-section structural drawing of MMIC 

* ** type flat-surface explanatory drawing showing the physical relationship of a microstrip line, the slot section, 

ana a tlat antenna 

[Drawing 7] ** type drawing of longitudinal section showing the 2nd example of MMIC package assembly concerning this 
invention 

[Drawing 8] ** type drawing of longitudinal section showing the 3rd example of MMIC package assembly concerning this 
invention 

[Drawing 9] The block block diagram of the radar module for mount constituted using MMIC package assembly concerning 
this invention 

[Drawing 10] ** type drawing of longitudinal section showing the 4th example of MMIC package assembly concerning this 
invention 

[Drawing 11] The perspective diagram by the side of the rear face of the package which shows the 5th example of MMIC 
package assembly concerning this invention 

[Drawing 12] ** type , structural drawing of the conventional slot coupling mipro-stripe^ntenna 
[Drawing 13J Thetross section of other conventiSrial microwave integrated circuits 
[Description of Notations] 
1,10, 20, 90, 95 MMIC package assembly 

2, 70, 92 MMIC (monolithic microwave integrated circuit) 
2f, 64, 91 Microstrip line 

3, 30, 60 Package 
4,31 Base 
5, 32 Lid 
41,41SBase 

41a, 41b, 60d, 60e Up-and-down dielectric plate (ceramic plate) 
41c and 60c a grounding -- conductor 
4 Id, 60b Slot section 
41e, 63 Flat antenna (radiation conductor) 
42 Frame 

43, 60f, 60g, 60h, 60i Terminal block 

96 Microstrip Line for Electric Supply (RF Signal-Transmission Line) 
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